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(54) RECEIVER FOR CDMA COMMUNICATION SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power 
consumption in the standby state of the receiver for a 
CDMA(code driven multiple access) communication 
system. 

SOLUTION: A received spread spectrum signal is 
demodulated into base band signals Ri, Rq at multipliers 
1 6, 1 7 and the demodulated signals are given to a 
complex matched filter 22. The complex matched filter 
22 is driven intermittently by a power supply control 
section 20 to attain synchronization acquisition of a 
reception signal. When a power calculation section 23 
detects that an output of the complex matched filter 22 
has a peak output of a prescribed value or over, a 
correlation device control section 25 operates n-sets of 
correlation devices 26-1 -n and synchronization of the 
reception signal is traced and inverse spread is 
conducted, outputs of the correlation devices 26-1 -n 
are subject to RAKE synthesis at a RAKE synthesis and 
demodulation section 28 and demodulated. 
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(57) [^ItJ] 

[SSI CDMAiifl^fflgft^»f#*>S:(tBtl-*3 

Si 6fc'J;T/l 7lc4o^-C-'<-*^:/Kff-S5-R i#£Tf 
R q *lT, liSvyf K7-f 2 2l-A^) 

£tv5. a*M-7-7^K7^/P^2 2 tiMfiiJMB 2 0 

*B§it§»J^2 5»c£9 nffi»fB||l§§2 6 

- l~n£»]{1^-fr, £<f{f-5§-<7>|6]$igl$£fT5£ tt> 

€4gM3§2 6- 1 ~n waj^fi, R 
A K E i 0a^gP 2 8 IdtJ^TRAKE-g-fiJc^^ 
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Zfitj:?-? -yf Y7 jjv? b, 

ff&BM&S** <fc 5 r b &®mbi-Z c dm 

Aii(tv'^7 i A)l§:fS«o 

ftrfeSff*^? h7^ffitMs^©i£ffitHM&£Huffig{f 
h7^t£tfeft-^»PS8iiB|;SrtT*5iI3Sa^^yp 

- 7° b £ W-f 5 3fe5"J fc» rt t) ©ffl M§s 

£, 

SMilftl^ffc £ , 

MB^ y ?■ K 7 -f ^ * © tMj W£ C "C But attScfi ©ft Bi 

itSEIf ifc<@ ©tl l^fi^ h © m^ffl^ L"<yHcjS c T 
tula v s> f - K y ■< fls 9 ©fM£ £ fflMi £ * 5 i£*I#IS: £ £ 

flifflBIMS^IMi, winZ^y^ K7-f /w*©llif£i$|;:!!S0[ 

©«if££l!te$-e:5 ££*>(;:, fj^-yf- Y7 4>\s9<n>m 
^lct>Mt§f-^fi[SI-JtCT=&ffii8§g¥Slc:*5^T-?: 30 

#m 1 1- 5 c d m a Jim t- a ffl 

^yf K7^yu*©lW£llf*S£-tir5 *>©-?£>£ r ££ 
®Wi b -t 5 ffifgflt&S 2 efto C D M Aiifs f * r Affl 

lftfe<D$m i (J tftvttlcWIS-^s'f- K7^yl^©ill 40 

£ R * * 5 1, (O t? fe 5 w £ * #m £ 1" 5 HufEif 
3 Gffi © C D M A ii ft > * A ffl S ft m o 

5 ] i»sa*«i*i»*aisi)wa^ yf k? w 

£ £$5H££ -t5MIE»*5 1 ~ 4 oivftifrlc l ^Slcffi 
«©CDMAafa^X^fflSft«So 

7>*-yu K@K£, HuK^f-VT'y^-yu KHg&Offl 
5^li^2©|±J^iffi^|CtiJ^i-5Sa»*IISS£, tuie 50 
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tib<omi-*ftomz<D7i-viy*i)m®'&b*^-fz>i> 

w-Cfo 5 r. £ Sr#m £ -T 3 miieft*il l ~ 5 ro^T ti^ 

i ii ic i e« © c d m a aft -> ^ -f a ffl sft fli. 

[0 0 0 1] 
[0 0 0 2] 

[figjfeWSW] h7i*t£fC (Spread Spectrum : 

SS£^5) I^KltSt (DS:Dir 

ect Sequence) *St£ Jlfift* y t°>^ (FH:Frequen 
cy Hopping) £ # 5 riS, V^Tnt> SflSttl^ffiiX 

^SS©^»lc^^£V^i|#m^ ; tLTfci9, 9fb 
^fflft^£©*^e^C0^(c*3^T, rcoip/teSS 
flM^fflV^cCDMA (Code Division Multiple A 
ccess : WSrfm&TtfflX) *SC*ttB tr*»TV^5. 
[0 0 0 3] S Sy7S;l-*5V^T(4il|{fl;^^j!£v^»i 

[0 0 0 4] DSTj^ldioftSlllfflJiffitt, mbfrXZ 

i %mmffite*ftte o tzit><Dyjm b it, (d ^.^^ 

f>f y^tBmSSrfflVS^fe, SSiV (2) vyf K7 

[0005] (i) ©^7^f-f ^^taiassrfflv^s*- 

ftfi, Sft«l-*5V>TfifctS:|?^^JSr£ D*>x.-fSn!i* 

# left, d -yN°x 7 ^ yu* ©ffi^3lC*Se©ffi#* s # b 

i£1ftflF#3R JiJ© § etSMMicT'^-x. ^>ix5{g:V ^ u-<yu© 
fll#£*<5. ^rr% n-y^7^yu^©Uti^*s^^u- 
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[0006] ^(Dumzztui, rnmx-b, mmn^ 

^^JiJi«^coB#ffl^£>Si-f 5fc*, - roofer- 10 
[0 0 0 7] tute (2) <D-?y=f- K7 -r a-? ^fflv^* 

tT^^feT-fc'?^ ©$Ffltcis]$tti&£i-5r tas-e* 
* icfcp>feixsfcfe, i mMft<D&ffltnm-? 

f-?£&fcH-f 5r ir^-c#2) 0 ;ov 7 f K^/u* 

[0 0 0 8] rftb©£ifc£ffl^T[lM*ffi#&$ft.5 

^MmWimX'h*) . fflfim, lnlgl&ttBB& LTD 
LL (Delay Locked Loop ) Bl&iWfl^lbiVtVS. - 

ittt\ 2fi©tlBS««:fliv\ -tit-PiiwftHSiittllK 

wirlcj;!9, [^fitted*?? ftfrtuS. 
[0 0 0 9] &8)*i^>Xx^lC:fc^Tli, Sift 

1" 5 *>©-?*> 3. 
[0 0 10] 

[»W#«¥»LJ:5i:-*-5R!H] r<D«t 54CDMA* 
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HuiSLfcJ; ±IB (1) o^y-ff-f^ 

mm2><omii*m i %-tz>^ki:t£t>. nit, jte 

(2) ©Tyf-K7>f^S:ffl^4I^JWaffi*jSfett, Is] 
fflttiE* -C-ro^»±Mv> t row, s> ^ K7 * g 1$ 
Kte^xffl&ZfoZQjifttt^b^oX&^^X^ 

■So 

[ooi i ] i^x\ &mmit. &*>3tttmz.tsti &m 

-et -5 C DMAiiffi ->*r AfflS<f $£S#rr£ r £ £ 
r b ft X- & 5 C D m Ailfi 5/ * r a fflSIB* Srft^-f 5 

[0 0 12] 

h9Al4:1R(g-g-©|Sl»a»S:ff*5Vs'^K7^/u 
y^iv-y'h^^r^^m^fkh, (WE-*- y K-7 -f 

[0 0 13] Sfc, *^^©flfi,(OCDMAiilf Wri 

it fc 1 1 ic tulEtSmwffi B8«*S co ttf^ M M S * 5 1 

t tIC, ^"7 -y^ K7 A-^WaWjICjoftS f-^feg 

[0 0 14] -t LT\ BtBES^aii, fflffittftfloffi 
BBS^ajJ^wW/JfW^Bf J&flt J:' 9 ti&T Lfc 1 1 1- 



5 

[0 0 15] $ bfc:*fc, ffiflE-^y^ K^-r/i^tt. S 

[0 0 16] I^IXHJtJESrfTft 5"/c»^T5/^ K7>f/W* 

Sfctfcfc, ffl»nHTBiaill««:tT45ri:*-e#5. 
*fc, ttBB»¥aSr*«flRJtTRAKES«*a;'CS 

[0 0 17] 

H8W<0||lS<WBtt] #3gPjJ<DCDMAiimv*xA/B 
S««(-o^T»W"f5«fK, *i\ Z<D^im^ML 30 

o^T, H7Sr#HBLTRW"t*5 0 ft*5, C©flt*3V> 

tlx Kt£8fc§ESB£ftfcfs##QP SK (quadrature PS 

K) £W$ftTi£«£ft5*j££ftoT^S„ 

[0018] IH 7 K*5V^T* 7 s — 9 a ( t ) Hjff^J 

/&?|J^&3§1 0 \ \zt*\i^X2jm<Dfe*jr\Z&&$^ 

*ft*ftH*ttlt«?bigB 1 0 3*3j;in 0 

ft5 0 «#ffeWtta»lH]K 1 0 3*3iVi 0 4Ul*ji* 

B50/it3»H£*» 1 0 id*b©ai*flr* 40 

1 0 2Kj3V^T****ifcPN«F** 

SfnlelgSi 0 3*>J;t/i 0 4^<bffl^£ft5feffc^£ 
ftfcff^^ijli, ^ft-Pft, u^^lEHliaBi 0 5*5 J: 
tfi0 6lcA*£*u -twT\ roj a* r— i j ic, 

r i j » r+u ic^ft^ftu^wgftsfts. w<£>u 

-</Hfcft»l 0 5©lB*ttRlla*^I (t) , u-</u^ 
Ml 0 6©ffl*ttit2fl3*#Q (t) kteZo 

[0019] mmfiift i ( t ) 1 o 9 k a* s 50 
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ft, mm^i 0 7ICJ: 9»±3ftfc«*c o s Q>c ti 
*H£ft5 0 tt£j&#Q (t) ttSiifSi 1 ok: 
A* Six, misBlgilS l 0 7©W*«-£0>4fcft«:7c/2 

«fit->7 M"5ffi*B^7 MUKl 0 8©ffl*fS*s in 

we t cbS^^tb^c #S*^i 0 9*3<fcm 1 0£> ffl 
^te*n3Hgi 1 l [cfc^TJpgSftfcto^ /<yK/^ 

y 4J\s$ 1 1 2S:aaL-CRFaiS»l l 3(cA;fj£ 

ft. ^^jiS^^ff^ic^snT^fr^x^i 

1 4 A^SIff 3*15. 

[0 0 2 0] ft*5. a±^»J*tC*3V^Ttt, QPSKff 

^5*5, ^ntisbnar , «fi»io7ic*3 

[0021] r©±3 4aS««a^aS«Six*«*4rS 
If -f5/c #>?\ *^ocDMAiiff v^^-rAfflgfSfll 
0>»io||lfc©«lB©#|j5jliSrHiK*f« Hifc*3i^ 

tetkft #tt*n*sflr« 1 2 ic*5^T*M««fli*KaE 

ft* ft, »E*1 3{ci«9 2oo«#fc»tlSft-C, * 
ft^PftSiJISl 6*5J;V1 7fc«j»Sft5 0 14l4tW 

( c o s o>c t) Sr*±-t-5»fi8g-e*> 
9, 4 4^©ffl*B, StJfS*SI§l 6(cE^ 

^OSftStttlc, *©ffiffi«r«/2«»»«-*-5tt 

»jftfll#4:«(HE»««l 4 3S*b<o»SIH*as*||[Sft, 
flSS^o^^^/^ (LPF) 18(CA^S 
ft, gLPF 1 8j&>fel3ffij*#0>^-*^y Kfs *R i 

*sa**ft5o »B*3i»i 7ic*3v^"c«HE»E 

(s i n©c t) tfmWZtl, LPF 1 9 i 9 jlS 
^©^-^^y Kft-^-R q ^tU^ £ft£ 0 
[0022] ^&LPF18^oJ:t>*l 9^b<^^<— 
Kff-^-R i *3j:tfRqtt, raffi^ffl©^2/^K7>f^ 

A^lSft, ^ft^'ft. tt««F*feri»2 IKiO*** 

^ft5 0 2 OIL aSfii-5«*W-||[a2 7- 1- 

2 7-n**b<OUi*iS4l^#lcfflia*J|lffi^2/^ 
><yu^ 2 2^»LT«R«ES:IB>CWKB]JPL, *^ff 
gas 2 7-1-2 7-n^b©Ul^i3iSfe6i: tJdttmrlB 

J: 5tc»^1-5magS»J^ilHlS&T*&5o r<7)««jW«i|HlK 
2 0{ci:J9, SWE**a^yf-K7-f/u*2 2te, 

s»t«pi-3f^oi*iaiHiiw* t> o TtsMfiitf) z&m 

-T?>r 4r««pT«4l»IB«!*tB»*ft5 X pKifcSftT^ 
t^)TS>5^ *^»mi^«lCff/jrt>ftTV>5fc» 
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[0 0 2 3 ] fc*3, 8&e**S!^y^ K^-f^* 2 21: 
ffl^f>tlT^5#^yf* K^^/U^t LT(4, CCD 

(Charge Coupled Device ) -^SAW (Surface Acoust 
ic Wave ) 7 A t\>$ V ^fc &6VM4, 7^?/^ 

I c[HlSS^i:5^^7i^^^ffl-r5^ t^T^^ 0 

K7^;^ 2 2|C:fc^THfT£*l,5^ffltt 
l^T, ^ 7^ISI»t5'>7 F Uv 5 ^^ 6 1 1; 10 
fc!4R q f4, l«2k*ffij{dv'7 h ffi«^F#^5"J lM 

9 6 i (Dfiflbicmi-Zo ::wH/^6ifl!)4 
"To 

[0 0 2 4] Ciro^ 5 fflSft* 

5Ufci3tt5 ro j r i j o^^-^fc^a$*-c*3<o 
roApus 6 2(a5 jq#iig*a> b TftfJ \c 5 1 # m t fc * * 

SrirlcJ:^ I^P^§g64^^^S^ c t I ^f^ia 

*6 4 34»b»4#l*aif©ffiBi«39S)llJfcUl*Stb, rroffl 30 
[0 0 2 5 ] -^^^ K^^y^^ferotBBSW^i 

ft) «^tt*»^»ffi*tJ:0Rlt**tTSJ*i-5t 
iiofcfS^-^Sff T^x^ 1 1 \cWM1-%^k kteZo 40 

[0 0 2 6] w(0.t5 4«*©ftKS:ei»L-CSfcfS* 
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« 2 6-1-2 #52 

ttflM^b <D mt) Sr R A K E £^jc1-£ r £ \z X V ¥ 

[0 0 2 7] ffilEttlfl^^f- Y7 4fl'9 2 2^ 

-Jj-**ffi*£ft5. ^ttttlW 2 4 »4SulE«*W-JHB 2 3 

rox-fo^ rro3ltero^ffiK:;jo^Tf4, l^niSt^ 

[0028] ire^*a»2 4 3S*&roa*iiffiBB«« 

P^2 5(cA^^ix5)o rroffia$fM^ffi2 5J4, 
«ffl»2 4**e>roffl*|C*^V^T, ffiSS26-l-2 

6 - n ro 5 feoWiattW* nfc^oftfc»i6't-5»ro 

taBB»fc*ttT^<-^^^ Kit -f-R i *5it5R q 

^$n^fea^^^Jro&ffi^^1-5^^^{iffi^-7 

*ifc#^^<Dffi*B*7-fe2x M^C-C*BIB»2 6-1- 

ffiiSffiUlPSixT, #ftBi^2 6-1-2 6-n(4M^-t 

[0 0 2 9] m\\\CWLtt htlfz n firoftM^ 26-1- 
2 6-ntC(4 N ^n^HSuffiL P F 1 8joJ;m 

^tb^ft^-R i *5iWRQa«A*snT*3 5, rntft 

MS 2 6- 1-2 6-n|C*3^T*n€nattWk3j«fTft 
toHSo ft*5, #«H»2 6- 1^2 6-nroBHBft* 
^^coV^T^4^a>1-5^^^1-^o #ffiB8S2 6-l- 

tSsBr - ^ ft r a K E J: ttfKMffi 2 8 t A* S ti 
SiHCs «*fmtW2 7-1-2 7 -n\C$\lM£n 
5 e H^ff^^2 7- 1 -2 7-n{CioV^r^^^^t 

«?"ras(s«**5f|.jj[*n, WH-JMS*ttRAKE*di 

ITfflt^nstHl:, tHne«RIMWtB2 0 

(CA^^tl5 0 mjfB#ffiPS2 6- 1-2 6-n^^ro 

Kstjer safritftkft^x-^ t4R a k E-frriMs i 

VffiHW 2 8 |C*5V>-CWB«*fHHW 2 7-1 — 2 7- 
[0 0 3 0] El 2 (4, mjffitgMS 26-1-26-nro 

-1-2 6-n^4V^■f^^t>^^7)EI2lc:^i"«fiE5:^■LT 
^roia^-tip^ #tiM§§(4. A*«#R i 



(6) 



t/29 q> iS?l£tf[SS30io«tt/DLLffl540S:WUTV^ 
6 0 w r T\ Buie^-f 5^2 9 i XV 2 9 q JiiiufatB 

[0 0 3 1 ] DLLfflU OlCjS^T, 5 1 (ifeM^i 

3»^ffl**ixSa:1RflF#*y«ttE-Codei: LT, 

1 i *>J;tf4 1 qidfnio$n>5o 5 2ttWEi£ 

KM? ^-±j£§§ 5 1 C i «9 $ ftfct£1Rft**yiJE-Code 10 

&i/2?y7mm (Tc/2) erfjBiEi-siiiiiais 

fiP-Code^r LTmai-r6»»§§3 1 i fcJ:U<3 1 q IC® 

fea^fcfetdfpjo^ixSo 5 3 temmmw 5 2 t m 

Six5tt1R»**WttL-Codei: LT«»-r5»JIS4 5 

1 joJ;tf4 5 qtCgljD^H^o 

[0 0 3 2] -COi 9 ICLT, ttffittfttf 5 
1, J180B5 2*5il55 3i»fe. Ztl^tl. P-Code[C 20 
MLXT c/2 tz\i OitA/ftiE-Code (Early Cod 
e) , IELV>{S:ft(7)P-Code (Punctual Code ) joJztfT 
c/2Al^ifflOSixfcL-Code (Late Code ) CO 3 ii 5 

[0 0 3 3] i3frt£SS:gP3 OlCioV^T, 31ijoJ;tf3 1 
q liflHEIEtV^tKDfetSr^^^JP-Codet itufe*^ y 
f-2 9 i joitf 2 9 q LTA^ftSgftff ^R i 

qi^*|t^3 1 i jsiv 3 1 q ^e>^n^ntti^$ti 

5»JMS*flr**rltft«p-^3B?!lo l «»»1dJM-5** 30 

2 i*5it>*3 2 qtcit), SWW^oaiMRsJStTftt? 

[0 0 3 4] ifc, 4 1 i joJ;LM 1 q*4Hu!ET c/2 

i #£XfRq*mM'fZ>mW^ 4 2ijo±tf4 2qte 
»E#*JHS4 1 i jo±V4 l q^e><Dffl^S:t£^# 

*?"joifflffl^»t*»rs*ii«-e*>9, 

*4 1 i , 4 1 q, ^^4 2 i jo<fct/4 2 q\C£ 9 § 

ft ft-g-R i jo £ R q tmW.tmn%%k&lE-Codeb COffi 40 

iBttasitiasixs. Huia#s*«4 21,42 q 

tBB8W*tt, filiMfttt8EiaK4 3 i % 4 3 q 

BfoMiT, AI&84 4|cjo^-c*0g$*i5 o 

[0 0 3 5] $P>lC^fc, fiulET c/2fc*ltfiffi^IH 
fcfifc«:^F-^^?ljL-Codei:Hu|a§fift-^R i & cfctfR q » 
S»§£4 5 i jo £tf 4 5 q [Z^^XZtlZftmMZtl. 
#*»fe*tt-tiX-PixSS»«4 6i, 4 6 q fc*3l*Tffi 

nft^<Dimmfttdvmwistiz> 0 mict^ miss 

ftft^-R i joi^R q tmm^n^ML-Codet £>ffl 50 
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IBMUHSJia. ittB*JH»4 6 i*Jj;V4 6q©ffl* 

afiftMttfilBlK4 7 i *5iV4 7 qtr^LTfiOU 
•sJSROBfta^T, JD^Ih1SS4 8lcjo^T*Pg£*l5 0 

[0 0 3 6 ] ^Lt, AP»[hI3S4 9(CjoV>T, HijEJOl 
[eISg4 4©ffi**»bWIBJn*iaB4 8 0ttl^^I$ 

flFttfiSS5 l tt«kflF*»*»5 l J: ^ 

[0 0 3 7] r*lfc«fc9, Tc/2£ttffitta^i^V* 
5E-CodetC«tSt0l!3ffi*-CfcSiP*S4 4<0ttJ*tt. H 

j}bt£*), Sfc, T c/2fc*ttffiffi^i!ixTV^SL-code 

K:J:4ttBBfflAT&5JD3H&4 8(Offl*ttHI!R(0«-§-© 

JPSS4 4 ©ffl***6*I*»4 8 <0ffl£> 5 

9 0>tti;fjti:* —Tc/2 CUE GO ^ „ Tc/2M 

&<D\i 0 -? Sr^ri-5S^JgO«H4i:4So Ufc^oT, 
»»»**5 l^*4*ha*afcflF**3W©ffi«S:iI6 

T\ IIR©i»tt1Rfc«ffl$n4P-codeSrSiSflr*l-»b 
[0 0 3 8] r(OJ:5l-Ill2(D[nISS(rJ:J9l^ffliB^5r^ 

M©ffitHlS«s± T c/2 EArtlcifc* o r. t *«!6JB 
^ 2 2 i »9 r<o»at?|^SBJtaSrfTftoTV^5o 

*jb\ r^HJfi Affile joV^Tfi, E-Code i L-Code i: CO 

Ii. MIS1S*M^^^ K7>f/u? 2 2(cJ:5^fflMt£[El 

[0039] o \cm&£ntzcDMA§:mm(Dm 

«LT»Wi-5. lll3|CjoV^T, (1) ttS53*Lfcai« 

(2) \**%m<Dmmmm®m2o\c£y)mffl£tiz>& 

(3) ttSSil-ryf K7^/^ 2 2^tiiA^>f ^ V 
^SrSSCWl-^Ufct)©, (4) «^?^coftftaS*J^ 
35 2 5ICJ: t)^J^^n^)ffiHt§2 6- l-n<DiEft£ft 
5^-f^V^<D-R (5) li«ffiH#2 6-l-n^ 
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[0 0 4 0] m^1-S<fc 0\C aHfff-^&ff £4xT:}3 
ibrgfift^gfSSttT^&^tlcttu (2) Ic^ 

k?^? 2 2izmmT i sicwpflT 2fc"itia«c-r5 

*aSllJE^fnJD$nS„ ZOOfflffiT 2 t LTI±> ^-y^ 

iwf«fcv\, 0iJx.fi, ffim^^^iJ^ i 2 8f-s/:/rokro 

T*fo5*-g-|C|±, 1 28XTc©W + v. 7 f K7-fyU 

xh iv\ 

[0041] &jb\ r^p^t-^"?:!*, (4) id^i- 

J; 5 *f m$% 2 6 - 1 ~ n fcfigffi ft -?§-R U R q & 

1 tfmitm ft r&ib1\ fsBa§§2 6 - i ~n 

fs B# l±, Pfl^ft t~ j/ f - K 7 ^ * ^iEtb £ tit 
[0 04 2] t^t, (l) Ic^-fj: 5fc, H#£iJ t 1 (C 20 

j/u?ttm\ 1 2^brofg»)^r B i(^v^TS:ffl{f^^?¥ 

fflW3SfM$IgB2 5;$5j^U (4) iC^-TiptC^Jt 

3 icft r^s i ~ n lest Lxmmmi± omuftffltez nz 

b k klc^mt^R i > Rq^g]jp$ix5„ rti^J; 

9, ii^LfcJ;9l-#ffiH^2 6-l~nlCio^Tj£te 

tfc^tr^fc^, ^a^s (5) ktiw-j: 5t-ta^$n 

5„ 30 
[00 43] (1) IC*-t.£5l-R#£yt 5l£fto 

THfiia^Mft-i-wiiffi^^j^ixst, (5) (CTjrti 

5lcfri!etBKS§2 6 - l~n^^£OigS£mtti7JU"<^ 
{gT-f5„ r tUC £. 9. Buffifl;7jf+gSB2 7- 1 ~ntf> 

hn^tmtimtifti&TL. mmmmfflffl&im 2 0 «, 

(2) (c^i"J;e>|cS#SJt 6^t)tiife-7s/f-K7^/u^ 

2 2Wffi£ftftlEfb£ffii-f6o rwi:$^fff-§-(i# 

-£-f , BulEfSWSftJ#PlaIf& 2 5 »±3-*8MS2 2 6 - 1 ~ n 
-•WijgSSrHT-f 5 0$£9t7) 0 rroipt-LT. S 40 

[0044] $ m -i-sff *>\cm$ifcmttm<D£m 
f£ j; t> mmmt-r tix&m$s 2 6 - 1 ~ n row?} ^ 

[0 0 4 5] ftio, ZO-ryf- VV J frf 2 2lCt Sis] 

gP 2 7 - 1 ~ n <7> 9 *> W ^-f iXfr-^<DmJjft&& 2 7 

- i T^roffl^&TLfci^SM^-frSJz^l-LT 50 



#|f 9-3 2 16 6 7 
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■bil^U £>3Wi, HfJfE«73ft^gi52 7 - l~n^t) 

[0046] St. Ji^Lfciiffi coffee fc^rfi, m 

ra^0Sg2 Oliiiffif-^roSm^lCfi^ K7<f* 
* 2 2<D!ElS£fT&frft^kC>i: Lfc/J\ iiffff^-wg 

Y7 4>\s9 2 2&PIH-5J: fcT-#5„ r 

hh^$ij»§[5 2 5iao mm%tnftm$% 2 6 - 1 ~ n 
ot, fcm&ftm<Dmm^tbmfr<%ifc-rz>z k&x 

[0 04 7] ^PJroCDMAilft77iCfflSmiS 

wteco^Jiw^ffilco^T, HI 6 Sr#as, LTtSiP^-r2)„ 

rwmiifcv^-csfjieni 1 ^aZMLtzMi$.mmkm-<om 
&mm^^xim-(D%^%:ttLxz<Dm.wi* y £®i- 

zzkki-z><. rwUliwff^fcfc^ 

Tli, mjfB#ffiMS2 6- l-ntC^ic^^fcmTjfi-^ 
g|5 2 7 - 1 -n^lC, ttl^tv, j}<?>?\5}?&8 1 - 
1 ~n?^s£:(7bftT^-5,&-C\ HuieiHl (C^Lfc^l W 
HJSWff^tffiiiLTV^o r<D*>7>^[HlSS8 1 - 1 
-nit, HUfa«73ff*$|3 2 7 - 1 ~ n <7)ffi73^ 

wimm.t>fiwn2 7- l-Nntnti^m^u^ 
fri. v k*$\<"k%\anmmmtf!)-t'y vzhzx 
v\mf$.£tix\,"5>* 

[0 0 4 8] r®± plC* <7>?®&8 1 - 1 ~n 

teSM^2 0(;:f|iW<i-§-^p!S£*x-c, fliJiE-rs/^ 
K7^/u^ 2 2lci6l^ffl«ffiil)<t/is^$^5r k k 

k^^/u^ 2 2AmW}£hxmMt%fe!&mmffl 

$nri/^^F B 1 (^Jx»i\ io->y#>^D;/^W 
J; "9 tft< ^ofcir tic, huI5^s/^K7-i'/u^ 2 2lc 

[0 0 4 9] ±!Ef;i:fo^TI4#?>':5' 8 1 - 1~ 
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te<. $<yy?8 1 - i ~ n zmtistun 2 7 

fit. S:{fm^^<g:TLT^.5ttfil^rr^B#rfly±ffiScL 
W/u* 2 2ro|(i^5:M*&$-fr5«t 5l--ffttf«fc^tf>T*fc 

So 

[0050] w±ro,t5tw, #3PJ3»CDMAilfi;£3: 

[0 0 5 1 ] Rfc, J: 0 £titz*%W 
J:9*Wl**:«*1-*J:5KUfct>o-C*)6o El Sic 

»IC nmc&^Tfi, lt1R^F#»59*s 6 \fy Yfi*ht£ 30 

[0 0 5 2] 0 8 fcjo^T, 7 1- 1-7 1 - 6 fi^"F 
tvfc§ffff-§-R i SfcfiR q StU^^u*—^ K"f 51f 
^TVu*-/!/ K[hIS&> 73-1^73-6tt|-fy^ 
*-yPKEI*7 1-1-7 l-6^a*fcffi»#***: 

8B, 7 6 a> & 8 1 tt#**«H5 7 3-1-7 40 
3-6(7)ffl^^JDiLi-5*D©lE]^T*fc5o 7 211 

WE*>^*-^ K0B 7 1-1-71-6 l£*3tt5 

»g& 73-1-73-6 lcS2paj£5rA^i-5fcfe(OS 

[0 0 5 3] m^i-^Xo^. #*>^*-/UKEIK 
7 1-1-7 1-6 tt, SJ^S5 7 2 ^e><7>»jffli{t-^ic:J: 

it/R<Eit**Ampi:^6«ric$nTV^. Su 50 
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IS#JP»^7 6-8 lttlHfcoAASHH-SMKSiifc* 
ir'^*^*£Rtei8#B$Amp t^^StttP 

te^v^/u^-yu KigBfcit/JPlfSlctsv^T, A^M 

[0054] M9<D (a) iCLjluIER&iitlS&Ain p <Dffi 
f&%^1- 0 rcoUKcfc^T, 8 2ttmjRVd d t*S*SS§ 
Amp fc^WKB5IJKSa***tfc^^ y^TffcO, Z<D 

<DX*foZ> 0 V i fiA^S^, VoBIUMft'fc 

k*lT^5 0 9 2, 9 3*5±tf9 4te^-fixt>CMOS 
^f^-?@Bt*fc!), CCOSteiitS^Ampl^CMO 

Sc&, WitfH*1"*J:5K:3aittWlc»«SixfcCM 
OS>fy^^(:± 0*riE*tL-Cl^5. 44b\ ffigtR l 
*5«tVR2ttitliS<7)y>rvS:#J«i-r5fcftlc, 

[0 0 5 5] ::t% ^©R(Bt«*K*-V^'v'#^X 

fcov^THl 0 4r#flaLTRW"f So H 1 0 fctevvr, 
Amp{lmj37fiL/iSG«B^-efe , 9> A^mffiVl 

BR(E*«»AmpK:ai*PSftTl^5. HuISRteti*!^ 
Amp©«E*t**tt*ff»i:*:tv^fc»^(OS(Elt«» 

A m p (7) A * (H (7) B &\ d *5 It ^ « EE I i 1 5 - S ^ fit t ft 

jSfi, ^t^^^Cl, C2, Cf^oit/CMO 
S>fy/^9 2Sr«^-T5 h9^^*©y-Mw* 

[0 0 5 6] Ifc^ot, WffljRttfctSV^T, #*ir^ 

C 1 (VI -Vb ) +C2 (V2 -Vb ) +C f (Vou 

t -Vb ) =0 (1) CCT\ #A^SJ±V1 

V2 SrB^^ffiVbSrS^ir-rsttBE^St^x, V 

(1) =V1 -Vb. V(2) =V2 -Vb, V , out = Vou 
t -VbtfSi, huIE (1) SiDR© (2) 5t5r^ 

V'out=-{(C 1/C f ) V(l) +( C2/Cf) V 

(2) } (2) 1"fcto*>, n^-n^ 
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T % s?frb\** ±$ Ztf&AJlWLBV i fcA***'^ 
fyxc i t7>f- F'tyt^-Y/ti/jr^XC f tv>Vc 
X'hZ&m (Ci/Cf) S:*lfLfcfl[WfPT, Uttd* 
Ste*ftfcffl*«ffiVout *ffl***iSrti:45. 
[0 0 5 7] jWIE-^ y^^- KEK 71-1-71 
-6K*3^T{4, HJtLfcHl 0 Cls^tAAiW- 

7>f — K/<2/^*^r^i/*v^C f <7)fitt^L< £ti 
Tt^Sfcft, ^<£>ffi^«J±l4i!uffi (2) i£4 9, -V 
(D i45. iiftEMap«B7 2M4 SA^*^ 10 

y^H»Sixfc«F^*3*t5A*«flER i (*fcttR 

q) <0lStt<DRfeLfcSJE-R i ($fctt-Rq) 
yy^*-A-Kle]3g7 1-1-7 1 - 6^e>ttS^)^iX 

So 

[0 0 5 8] MffiitlJ$]£P 7 2 14, frfr^;/^*-^ KHI 

B71-1-7 l-6lc»L)B**1Bffltflr*rHlilPLT, 
^f-y^/^— /V- 1-1-7 1-6 idRttbix 

1-1-7 1 - 6(0X4 yttlKkMtkLXXt)* 20 
K0& 7 1-1-71-6 ldJ4t£«^^?iJO 1 

[0 0 5 9] Stife€-f->'7 P yu^-/u KEH8 71-1-7 

1 - 6a>fe<Dffla#*;fr«iAA £ tiSS^gS 7 3-1 
-7 3-6(4, |pl-^tg^5:*-r5 21^/1/^1/^ 
t@KMUX 1 tS^t/MUX 2M4 ?)1»^$tlT^5 0 
E]9<£> (b) ICZ^^^T'U^f-lHlS&MUXCOfll^S: 
^-fo r (001^*51/ >T, 9 5(4CMOS><y/<-^, 9 30 
6 £41^ 9 7I4CMOS hy^X^yi^B YXfo 

5 0 S i {4*JWf^-A^S^Tfci9, JlfttfjlCf4 

*gfl7 3- i tJtJS-ra^y h ©x-^is A* Sixic 

Inl io4tfIn2 tt» 1 j34tf»2 OA**** Ou 

t fia*SB^--e*)5. r^J:5 4**fcJ3v^"C, (MM 
^■Si^rij i^/u) oirf^tt. h?:/*^ 

^>3^h9 6**a, 9 7 9. IB 1 

^A^S^Inl ^5><7)A*«^5ffl^ja^Out KttWi* 40 
tl5o — S Toj (Ot^lC|4, 

4 9, SB 2 (DA^S^ In2 ^fe^A^ft^ffl^S^Ou 

[0 0 6 0] Sij^tfc4 9lC#*»gP7 3- 1-7 3- 
6 lcf4. illfcv^l/^tBlgMUX^MUX 1 
iMUX2©2oKtte>*lT*5 9> g| 1 ^/l^TV^ 
IMeWSMUX l<0tH*ttBES£SB7 3- i cDHtti^, £ 

2 (D^J^-f \st IMhISSMU X 2 (Offi^) f4»gSB 73- 

i (OLtfl^i £jh,tV5 0 %\ wiv^vt^Wlm 50 
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UX 1 C0gU (DA^ffi-T-Inl Ctt3#J6i-5*V^*- 
/UKIHIB7 1 - i a»e><0ffl^U£V i , i2(DAASf 
In2 |CflgrlE«Sp«flE«4lslK7 4^feA*Sft5*!|S 

f-lHl^MUX 2CO^A^*-?lnl *5 4tfln2 1^4, fltflE 

fl[ l ©-^/uf-^u^lMgKMUX l tf4iS?coB8^«oA^i 

CiaitEV r ^\ 4fc % »2£>A*S^-In2 {C|4if 
K0SS7 1 - i (DttifimBV i ^EPiP^ft 

[0 0 6 1 ] Ifc^ot, »JfflljH^fcaiJ!ni$4x5Jfi»^ 

*©3*j4;i-5tr!x h s i (ojtifi r i j <z>£§(4, mux 

1 - i *»&©A*«flESrlB*L, MUX 2 \t^(DlHtl L 

lttM?#o»tf;i-atry h# r o j (Dtziz. m 

UX 1 f4^COffl^H^SPejE**0K7 4 

®EV r £fi|2jU MUX 2l4*Otti^LlC*tl£-r5* 

^tVi^-zu KEK7 l - i ^e>OA^SJ±S:a^"f"5 

[0062] H19C7) ( c ) (^S^«J±^^[h3K (Vref 
) 7 4<0fl|j*S:^1- o roHI(Ct5V>T, 9 2. 9 3 jo 

4 V 9 4 J4B&IBHI 9 (a) LtzRfcm®$*Am p IC 
^Jt>5t^i:(^^(7)CMOS^>^^-^[HlK, Rlfci 

vr 2 r±y>f >«itPffl»a:, cgttffitt«WH 

^TfcSo 8 2ttiSVddfci»E#CMOS>f 

y^-* 9 2-9 4 &4U%}tlR l t(om\^x^intc 

5 >f ^ 9 2-9 4 <DKffi^>iS:^(c: 4 9 ^McoS 

JEV r =W1«EV d d/2 =Vb t &tlX^Z> 0 Ltc 
4SoTs i?uffi5fl^Si5 7 3- 1 -7 3 - 6C0Hai^lSfc(4 

15 (2) 3CK*5tt5A;fi®EV (i) I4 0t*5 0 

[0 0 6 3] 3 - 1 - 7 3 - 3lCjoft6M 

UXlHOffl* (HUM) (4iP*^7 6l^A^^tl 
So AP»S5 7 6(CjoV^T, #^SSB7 3- 1-7 3 -3 

C2 X C 3*5«fctfC4 0>;*:# $14, 7-f-K^^> 

(2) ^49, #SS^7 3- 1 - 7 3-3frb<Diiijj 

cott}^ttiE(Olittl4, ro^y^K7^/u^<DA*SBE 

Ri (Rq) il^-^)gttT*$>So 
[0 0 6 4] ^JP^7 8^f4*»«B7 3-4-7 



(10) 
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ft:fe\ r<DUE(OffittliR i (Rq) km—<Ob<okte 
£ 0 r«)fll*»7 6 i:JDlfg7 8^)tH*ttSDj|C»8 OIC 
A^£*i6o :^Df^8 Olciott 5 A* > 

? >XC f <Dm<01/2 kZtlXtS*)* BEJD|f»8 0*» 

7 8 (Dffi^tD 1 / 2 $ ©SJE©?P(E>fEEE 

*sm*SJx5o r<7>«JEliRi (Rq) JriSaMItSSr^r 

[0 0 6 5] — iiufESSSB 73-1-73-3 (C;fc 10 
ttSMUX 2£>tU;fc (Lffl*) tt AllFS 7 7 t A^J * 

i-5«E*sia*sttSo BtresiWB 7 3 - 4 - 7 

*#££^TU Ri (Rq) ^[Rj-COffitt^^-r^mii 
[0 0 6 6 ] 0, 7 7jo«fctf7 9<£>tttfjtt 

ip»^8 1 (^A^^ti^o r^Jn»^8 i ic*$tt5ire 

JP»^8 0^<DA^|C SA^^rt^^C 
7^#£li;7^-K^y^^^>'*C f 20 
£i^L< ^tlTfcfl, iftlEJn£S 7 7 «t Xfi 7 

C 9^^ttC f /4 fcSlX-CV^4fcft, K*D*SS8 

1/^btt, itul5iP#S#8 0Otti^fl;l±i:mjfSAP#S7 7 
^W^BJEw l/4<DBJEi:fria*D*S7 9^)tti^mjE 

S3 It 4 r l j *flMeSii6*>'^/u*-/uKISIK7 1- 

1-7 1 -6©tiB^<Z)fPi:, tt»«F**MK*5Jt5 30 

[0 0 6 7] &jo\ HUIEJPSSI8 OlC^l^A^ISO 
1 t4ol^TJnJI*7 7*5±tf 7 9**?>^ttl*ajE^l/ 

[0 0 6 8] r<7)J:5*-LTJP*S8 1^5>*BBBffi^ttl 

itx tt*«F**M©5/7 hZVRlkfto z. kicky ^ m 
i&Ltzmnffi&Zfro^ktitX'ZZo 
[0 0 6 9] w^ry^K^A^Kifttf, mflE-a. 

(om&^it^x-kmtmmirzzkfcxz, awo 50 
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[0 0 7 0] ft jo, lW3CLfc*H16^IBK*5i^TttQ 
P S KKW* *tfcfi-§-©»^*«lc k oTKW Ltcfr, 
Ztl\Z.mbtlZZ k\Zte< , BPSK/i»fI*S: 

[ 0 0 7 1 ] 

[0 1 ] ^w<Dcr>MAmimi/x7'j±m%:iim(D— 

[0 2 ] ^m<OC DMAfflff v/JXT- AfflSff ^(Cjo 
[03] *^0^COCDMAilff v-^xAfflgffl^coSj 

[0 4] vyf K7-< ^?<Dmf$&l$:7F°tfflXfoZ>o 

im 5 ] ttHa*©-«fc*+H-e*)». 
[H 7 ] aie«(7)-fli^«sr*riaT*)«o 

[H 8 ] Kite© W60»»c*»t 5 -r y 

[0 9] i8(D^yf K^-f ^^lc*3(t5#lB5©fllJ* 

[010] B8^s/f K7^/w^^*5Jt5*P»SB<^ 
«itP*:lllWr5*:»OB|-C*». 

1 1 S<tz>x-t 
1 2 iffffl&smgp 

1 3 ^laEss 

14, 107 mm$* 

15, 10 8 fttBv'? HhJK 

16, 17, 31i, 31q, 41i, 41q, 45 
i, 45q, 109, 110 

18, 19, 5 0 x3—/<X7jjl,9 
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2 0 WSLUmU 

2 1, 5 1, 75, 102 t£»?3F#£j$3g 
2 2 llSv^/f K7^/^ 
23, 2 7- 1 -2 7-n S^f+^Stf 
2 4 ^fttHSB 

2 5 ffiBUSMtttt 

2 6-1-2 6-n ffigSf* 

2 8 RAKE£j£*5«fctf«flS«5 
29i,29q,82 yf" 

3 0 iffi£SfcSfl 

32 i, 32q, 42i, 42q, 46i, 4 6 q 

4 0 DL Lgtf 

43i, 43q, 4 7 i , 47q fifl&fttt&l§]& 
44, 4 8, 4 9, 6 2, 6 3, 6 4, 7 6-81, 



(11) #ffi¥9-3 2 1 6 6 7 
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* i i Jug$ 

52,53 1/2 t cmmmffi 

6 1 >y h 

71-1-71-n * /!/ Kiel 

7 2 ffjfflgp 

73-1-73-6 ^39 SB 
7 4 g*SI±i§£[Hl& 
9 2—9 5 CMOS^y^-? 
9 6, 9 7 F7^;yV3^-b 
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10 1 
10 3 
10 5 
112 
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114 



104 g^ftfewnafpiHiK 

10 6 t/^/i^; 

mm 
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-B- 



(4J *BW»26-l-n 



J=f f 1 



-*>t 



(5) *§KOtiJ?7 



-*-t 



[05] 



[Hi 0] 




VI 
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CI 

-w- 
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C2 



B 



Cf 



P Vdd 




Amp 



— o 
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Time 



17] 
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a(t) 
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0 2. 
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